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Description

This invention relates to certain new herbicidal carboxamide derivatives, their preparation, herbicidal compositions
containing such derivatives and their use in combating undesired plant growth.

More specifically, the invention concerns novel N-phenyl phenoxypyridine carboxamide compounds.

The herbicidal activity of N-phenyl-2-phenoxy-3-pyridine carboxamide compounds is known, for example from U.S.
Patent Specifications Nos. 4270946 and 4327218, and from U.K. Patent Specification No. 2 087 887. One example in
the U.K. Patent Specification No. 2 087 887 is the commercial compound N-(2,4-diflucrophenyl)-2-(3-trifluoromethyl-
phenoxy)-3-pyridine carboxamide (diflufenican).

This class of compounds, and diflufenican in particular, is discussed in detail in Pesticide Science 1987, 18, 15-28.
In terms of the herbicidal utility of the compounds, emphasis is placed, in the Pesticide Science reference, upon their
effectiveness in controlling broad-leaved weeds in winter cereals. The class of compounds is also described in "Synthe-
sis and Chemistry of Agrochemicals”, chapter 5, published by Am. Chem. Soc., (1987).

Certain N-phenyl-4-phenoxy-3-pyridine carboxamide compounds, and N-oxides thereof, are generally covered in
Japanese Patent Application No. J6 3017-811A, for use with other active ingredients in herbicidal compositions. How-
ever in the examples only compounds having 4-phenoxy and 4-(3-chlorophenoxy) substituents are specifically dis-
closed (Compounds A31, A32 and A33).

There is no indication in the prior art references of any herbicidal activity in other structural isomers.

We have investigated other structural isomers of N-phenyl phenoxypyridine carboxamide compounds, and have
found uniformly low or limited herbicidal activity in the following classes:

N-phenyl-2-phenoxy-4-pyridinecarboxamides,
N-phenyl-2-phenoxy-5-pyridinecarboxamides,
N-phenyl-3-phenoxy-5-pyridinecarboxamides,
N-phenyl-4-phenoxy-2-pyridinecarboxamides,
N-phenyl-3-phenoxy-2-pyridinecarboxamides,
N-phenyl-3-phenoxy-4-pyridinecarboxamides,
N-phenyl-3-phenoxy-6-pyridinecarboxamides.

However, we have surprisingly found excellent herbicidal activity in one particular class of compounds, N-phenyl-
2-phenoxy-6-pyridinecarboxamides. Indeed comparison between the prior art commercial compound diflufenican and
the closest compound in this new class of herbicidal compounds, the correspondingly substituted 2,6-isomer, shows a
greater herbicidal activity against important representative grass species, Echinochloa crusgalli, and broadleaf species,
Beta vulgaris, with an equally low action against the cereal species, Zea mays, for the 2,6-compound. A number of other
compounds in this new group of herbicides exhibit yet greater activity than diflufenican against such representative
grass and broadleaf species.

Accordingly, the present invention provides a compound of the general formula |

(1)

in which

Z represents an oxygen or sulphur atom;

R' represents a hydrogen or halogen atom or a C,.6 alkyl or C,_g haloalkyl group;
R2 represents a hydrogen atom or a C1.6 alkyl group;

q represents O or 1;

R® represents a hydrogen atom or a C1.s alkyl or Cs_¢g alkenyl group;

the or each group X independently represents a halogen atom, a C,_g alkyl or C,.¢ alkoxy group each optionally substi-
tuted by at least one substituent selected from halogen atoms, phenyl, cyano, amino, hydroxyl, C.¢ alkoxy and (C.¢
alkyl)amino groups, or a Co._g alkenyloxy, Cs_g alkynyloxy, cyano, carboxy, C.g alkoxycarbonyl, (C4_g alkylthio)carbonyl,



10

15

20

25

30

35

40

45

50

55

EP 0 447 004 B1

C,. alkylcarbonyl, amido, C,.g alkylamido, nitro, C,_g alkylthio, C,_g haloalkylthio, C,_g alkenylthio, C,.g alkynylthio, C,.
s alkylsulphinyl, C4_g alkylsulphonyl, C,_g alkyloximino-C_g alkyl or Cs_g alkenyloximino-C4_g alkyl group; nis O or rep-
resents an integer from 1 to 5;

the or each group Y independently represents a halogen atom or a C,.¢g alkyl, nitro, cyano, C,.g haloalkyl, C,.g alkoxy
or C4.g haloalkoxy group;

and mis 0 or represents an integer from 110 5

In general terms, unless otherwise stated herein, the term alkyl as used herein in respect of a radical or moiety
refers to a straight or branched chain radical or moiety. Suitably an alkyl moiety has from 1 to 6 carbon atoms, preferably
from 1 to 4 carbon atoms. A preferred alkyl moiety is an ethyl or, especially, a methyl group and a preferred alkoxy moi-
ety is ethoxy or, especially, methoxy.

Unless otherwise stated in this specification when an alkyl or alkoxy group is designated as being optionally sub-
stituted, the substituent groups which are optionally present may be any of those customarily employed in the develop-
ment of biocidal compounds, and/or the modification of such compounds to influence their structure/activity,
persistence, penetration or other property. In these optional substituents, alkyl groups suitably have 1 or 2 carbon
atoms.

Preferred substituents are halogen, particularly fluorine, chlorine or bromine and, especially, fluorine, atoms

In general terms, unless otherwise stated, as used herein the term halogen atom may denote a bromine, iodine,
chlorine or fluorine atom, and is especially a chlorine or fluorine atom.

An alkylamido group may have 1 or 2 alkyl groups, for example the group -CON(CHz)5.

Preferably Z represents an oxygen atom.

Compounds of general formula | in which R' represents a hydrogen atom have been shown to be very active in
combating undesired plant growth.

Preferably R? represents a hydrogen atom or a methyl group, so that, when q is 1, -(CHRZ)q- represents a methyl-
ene or ethylidene group. However, q is especially 0.

Preferably R® represents a methyl, ethyl or allyl group or a hydrogen atom. Most preferably, R® represents a hydro-
gen atom or a methyl group.

Suitably, the or each group X independently represents a halogen atom, especially a bromine, chlorine or fluorine
atom, an alkoxy group, especially methoxy, an alkyl group, especially methyl or ethyl, a haloalkyl group, preferably a
fluoroalkyl and/or a halomethyl group, especially a trifluoromethyl group, a nitro group, a carboxy group, an alkoxycarb-
onyl group, especially methoxycarbonyl, an alkylthiocarbonyl group, especially ethylthiocarbonyl, an amido group, an
alkylamido group, especially dimethylamido, an alkylthio group, especially methylthio, an alkylsulphonyl group, espe-
cially methylsulphonyl, an alkyloximinoalkyl group, for example (1-ethoxyiminoethyl), a haloalkoxy group, preferably a
fluoroalkoxy and/or a halomethoxy group, preferably a trifluoromethoxy group, an alkenyloxy group, for example allyloxy
group, or a cyano group.

Preferably nis 0, or nis 1 or 2 and the or each group X independently represents a halogen atom, an alkyl group,
an alkoxy group, a haloalkyl group, a haloalkoxy group, a nitro group, an alkenyloxy group, an alkylthio group, an alkyl-
sulphonyl group, an alkyl-oximinoalkyl group or a cyano group.

When n is at least 1, one substituent X is most preferably located at the 3-position, and is a fluorine, chlorine or
bromine atom or a trifluoromethyl, cyano, trifluoromethoxy or ethyl group.

Most preferably, X,, represents a 3-trifluoromethyl or 3-cyano substituent.

Suitably, the or each group Y independently represents a halogen atom, especially an iodine, chlorine or fluorine
atom, an alkyl group, especially methyl, a nitro or cyano group, a haloalkyl group, especially trifluoromethyl, an alkoxy
group, especially methoxy, or a haloalkoxy group, especially trifluoromethoxy.

m preferably represents 0, 1, 2 or 3, most preferably 0, 1 or 2.

Preferably mis 0, or mis 1 and the group Y represents a halogen atom, or a cyano, methyl or trifluoromethyl group,
ormis 2 or 3 and at least one Y is a halogen atom.

Preferably, when m is at least 1, there is a substituent Y at the 4-position.

When m is at least 2, there are suitably substituents Y at the 2- and 4-positions. When m is at least 2, the substit-
uents Y may be different but are preferably identical.

In certain preferred compounds Y ,, represents 4-fluoro.

In certain preferred compounds Y ,, represents 2,4-difluoro.

In certain preferred compounds Y, represents 2-fluoro,5-methyl.

In certain preferred compounds Y, represents 3-fluoro.

In certain preferred compounds Y, represents 2-fluoro.

In certain preferred compounds Y, represents 4-methyl.

In certain preferred compounds Y ,, represents 4-trifluoromethyl.

In certain preferred compounds Y ,, represents 2,4,5-trifluoro or 2,3,4-trifluoro.

In certain preferred compounds Y, represents 4-chloro.
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In certain preferred compounds Y ,, represents 2,3-dimethyl.

In certain preferred compounds Y ,, represents 4-cyano.

In certain preferred compounds m is 0.

It will be appreciated that certain of the compounds of the invention, for example those in which q is 1 and R? is
other than hydrogen, will exist in different sterecisomeric forms. The present invention is to be understood to include all
individual stereoisomeric forms of the compounds of general formula | and mixtures thereof in whatever proportion. It
will be further appreciated that one stereocisomer may have a greater activity than another sterecisomer of the same
compound or than a mixture of the isomers.

The compounds of general formula | may either be prepared by reaction of an appropriate phenoxypicolinic acid
derivative with an appropriate aniline or aralkylamine (method A) or by reaction of an appropriate 2-halo-6-pyridine car-
boxamide derivative with an appropriate alkali metal phenolate (method B). Such methods constitute further aspects of
the present invention.

In accordance with method A, a compound of the general formula | wherein Z represents an oxygen atom is pre-
pared by reacting a compound of the general formula Il with a compound of the general formula 11l

(II)

CoO—L

m’n—(cnaz)q—-Q (III)

Yll

wherein X,,, R', R?, R®, g and Y, are as defined above, and L represents a leaving group.

The leaving group L may suitably be a halogen atom, for example a bromine or, especially, a chlorine atom, an
alkoxy group, suitably C4_4 alkoxy, especially methoxy, or a group of the general formula -O-CO-Q, where Q represents
an alkyl group or a group of the formula

The process variant A may be carried out in the presence of an inert organic solvent, for example dimethylforma-
mide or an aromatic hydrocarbon, for example benzene or toluene, or a halogenated hydrocarbon, for example dichlo-
romethane or an ether, for example diethyl ether, or an ester, for example ethyl acetate; suitably at a temperature in the
range 0 to 100°C. Conveniently substantially equimolar amounts of the reactants are used. It may be expedient, how-
ever, to use one reactant in excess, suitably the amine/aniline.

When L represents a halogen atom the reaction is suitably carried out at a temperature in the range 0 to 50°C, pref-
erably at ambient temperature, and suitably in the presence of a base, for example potassium carbonate or, preferably,
an amine base, such as triethylamine, or excess amine/aniline starting material.

When L represents an alkoxy group, the reaction is suitably carried out at a temperature in the range 0 to 100°C,
preferably at the reflux temperature of the reaction medium, and in the absence of a base. The reaction may be carried
out with or without a solvent. If a solvent is utilised, then a high boiling solvent is the most suitable type of solvent to use.

When L represents a group of the general formula -O-CO-Q a base is not required and heat may be sufficient to
effect anilide formation.

Preferably L represents a chlorine atom or a methoxy group.

In accordance with method B, a compound of the general formula | wherein Z represents an oxygen atom is pre-
pared by reacting a compound of the general formula IV with a compound of the general formula
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(IV)
Hal—/ »
CO—NR3 — (CHR? ) q
R (V)

where R', R?, R?, q, Y, and X, are as defined above, Hal represents a halogen atom, and R represents an alkali metal
atom.

Suitably, Hal represents a bromine or, especially, a chlorine atom. Suitably R represents a potassium or, especially,
a sodium atom.

The reaction variant B may be carried out by preparation of the alkali metal phenolate from the phenol and an alkali
metal alkoxide such as sodium methoxide, followed by treatment of the phenolate with a substantially equimolar amount
of reactant 1V, suitably at an elevated temperature, for example under reflux, with a copper catalyst such as cuprous
chloride in pyridine in the presence of an aromatic hydrocarbon, such as xylene, as described in U.K. Patent Specifica-
tion No. 2 050 168.

Alternatively the reaction B could be carried out in the presence of an alkali metal hydride, for example sodium
hydride, in a dry solvent, such as dimethylformamide, suitably at an elevated temperature, for example at a temperature
in the range of from 50°C to 125°C. The reaction may alternatively be carried out in the presence of an alkali metal car-
bonate, for example sodium or potassium carbonate, followed by treatment with cuprous oxide and/or copper powder
in an organic solvent such as dimethylformamide or quinoline. The reaction may suitably be carried out at a temperature
in the range of from 20 to 150°C, conveniently at the reflux temperature.

Compounds of the general formula Il may be prepared from corresponding phenoxy-substituted picolinic acids by
standard methods for the preparation of, for example, esters using, for example, alcohols and acid catalysts or thionyl
chloride, or of acid chlorides, bromides, anhydrides or mixed anhydrides, using, for example, thionyl chloride, thionyl
bromide or acetic anhydride. The acid compounds themselves can be prepared by standard methods from chloropico-
linic acid or ester thereof. Chloropicolinic acid, or ester thereof, may be prepared by the method described in J. Pharm.
Belg. (1980), 35 1, 5-11.

Compounds of the general formula IV may suitably be prepared by an analogous method to that used for the reac-
tion of compounds of the general formulae Il and Il by reacting an appropriately substituted aniline or amine with a 2-
halo-6-pyridine carboxylic acid derivative of the general formula

1

Hal (VI)

COL

in which R', Hal and L are as defined above. Compounds of formula VI may be prepared by conventional techniques
from picolinic acid.

The compounds of general formula IV are believed to be novel, and so may be considered a further aspect of the
present invention, together with their preparation.

The amines/anilines of formula 11l and the phenolates of formula V are either known or can be prepared by conven-
tional techniques.

Compounds of the general formula | prepared by either method A or method B above may readily be converted into
other compounds of formula | by standard techniques known to those skilled in the art.

Compounds of the general formula | wherein Z represents a sulphur atom are suitably prepared by reaction of a
compound of the general formula | wherein Z represents an oxygen atom, with phosphorous pentasulphide under
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standard conditions, for example by heating, suitably under reflux, in the presence of an inert aromatic solvent, for
example benzene, toluene, pyridine or quinoline.

Compounds of the general formula | wherein a group X represents an alkyloximinoalkyl or alkenyloximinoalkyl
group are suitably prepared in standard manner, for example by reaction of a corresponding compound in which X rep-
resents an alkylcarbonyl group, for example an acetyl group, with an appropriate alkyl- or alkenyl-hydroxylamine or acid
addition salt thereof; suitably in the presence of an organic solvent, suitably an alcohol, for example methanol or etha-
nol; optionally, if a hydroxylamine salt is used, in the presence of a base, suitably an amine base such as triethylamine;
and suitably at an elevated temperature, for example the reflux temperature.

The compounds of the present invention may be isolated and purified by conventional techniques, for example by
solvent extraction, evaporation followed by recrystallisation or by chromatography on silica.

The compounds of the invention have been found to have surprisingly high herbicidal activity with a wide spectrum
of activity against grasses and, especially, broadleaved weeds, including Veronica persica (speedwell), Stellaria media
(chickweed), Alopecurus myosuroides (blackgrass) and Avena fatua (wild oat), when applied pre- and post-emergence.
Examples have been found to show selectivity to small grain cereals, for example maize, wheat, barley and rice, and to
broad-leaved crops, for example soya and sunflower, indicating that they may be useful in combating weeds growing in
such crops.

The activity of diflufenican has been compared in tests with the compound of Example 24 of the compounds exem-
plified hereafter, and the latter compound appears to have certain advantages over diflufenican, for example in its activ-
ity against wild oat and blackgrass, and its selectivity in maize, sunflower and soya.

Accordingly, the invention further provides a herbicidal composition comprising a compound of formula | as defined
above in association with at least one carrier, and a method of making such a composition which comprises bringing a
compound of formula | into association with at least one carrier.

The invention also provides the use of such a compound or composition according to the invention as a herbicide.
Further in accordance with the invention there is provided a method of combating undesired plant growth at a locus by
treating the locus with a compound or composition according to the invention. Application to the locus may be pre-emer-
gence or post-emergence. The dosage of active ingredient used, may, for example, be in the range of from 0.01 to 10
kg/ha, suitably 0.05 to 4 kg/ha. The locus may, for example, be the soil or plants in a crop area, typical crops being cere-
als such as wheat, barley and rice.

A carrier in a composition according to the invention is any material with which the active ingredient is formulated
to facilitate application to the locus to be treated, or to facilitate storage, transport or handling. A carrier may be a solid
or a liquid, including a material which is normally gaseous but which has been compressed to form a liquid, and any of
the carriers normally used in formulating biocidal compositions may be used. Preferably compositions according to the
invention contain 0.5 to 95% by weight of active ingredient.

Suitable solid carriers include natural and synthetic clays and silicates, for example natural silicas such as diatom-
aceous earths; magnesium silicates, for example talcs; magnesium aluminium silicates for example attapulgites and
vermiculites; aluminium silicates, for example kaolinites, montmorillonites and micas; calcium carbonate; calcium sul-
phate; ammonium sulphate; synthetic hydrated silicon oxides and synthetic calcium or aluminium silicates; elements,
for example carbon and sulphur; natural and synthetic resins, for example coumarone resins, polyvinyl chloride, and
styrene polymers and copolymers; solid polychlorophenols; bitumen; waxes; and solid fertilisers, for example super-
phosphates.

Suitable liquid carriers include water; alcohols, for example isopropanol and glycols; ketones, for example acetone,
methyl ethyl ketone, methyl isobutyl ketone and cyclohexanone; ethers; aromatic or araliphatic hydrocarbons, for exam-
ple benzene, toluene and xylene; petroleum fractions, for example kerosene and light mineral oils; chlorinated hydro-
carbons, for example carbon tetrachloride, perchloroethylene and trichloroethane. Mixtures of different liquids are often
suitable.

Compositions are often formulated and transported in a concentrated form which is subsequently diluted by the
user before application. The presence of small amounts of a carrier which is a surface-active agent facilitates this proc-
ess of dilution. Thus preferably at least one carrier in a composition according to the invention is a surface-active agent.
For example the composition may contain at least two carriers, at least one of which is a surface-active agent.

A surface-active agent may be an emulsifying agent, a dispersing agent or a wetting agent; it may be nonionic or
ionic. Examples of suitable surface-active agents include the sodium or calcium salts of polyacrylic acids and lignin sul-
phonic acids; the condensation products of fatty acids or aliphatic amines or amides containing at least 12 carbon
atoms in the molecule with ethylene oxide and/or propylene oxide; fatty acid esters of glycerol, sorbitol, sucrose or pen-
taerythritol; condensates of these with ethylene oxide and/or propylene oxide; condensation products of fatty alcohol or
alkyl phenols, for example p-octylphenol or p-octylcresol, with ethylene oxide and/or propylene oxide; sulphates or sul-
phonates of these condensation products; alkali or alkaline earth metal salts, preferably sodium salts, of sulphuric or
sulphonic acid esters containing at least 10 carbon atoms in the molecule, for example sodium lauryl sulphate, sodium
secondary alkyl sulphates, sodium salts of sulphonated castor oil, and sodium alkylaryl sulphonates such as dodecyl-
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benzene sulphonate; and polymers of ethylene oxide and copolymers of ethylene oxide and propylene oxide.

The compositions of the invention may for example be formulated as wettable powders, dusts, granules, solutions,
emulsifiable concentrates, emulsions, suspension concentrates and aerosols. Wettable powders usually contain 25, 50
or 75%w of active ingredient and usually contain in addition to solid inert carrier, 3-10%w of a dispersing agent and,
where necessary, 0-10%w of stabiliser(s) and/or other additives such as penetrants or stickers. Dusts are usually for-
mulated as a dust concentrate having a similar composition to that of a wettable powder but without a dispersant, and
are diluted in the field with further solid carrier to give a composition usually containing 0.5-10%w of active ingredient.
Granules are usually prepared to have a size between 10 and 100 BS mesh (1.676 - 0.152 mm), and may be manufac-
tured by agglomeration or impregnation techniques. Generally, granules will contain 0.5-75%w active ingredient and 0-
10%w of additives such as stabiliers, surfactants, slow release modifiers and binding agents. The so-called "dry flowa-
ble powders" consist of relatively small granules having a relatively high concentration of active ingredient. Emulsifiable
concentrates usually contain, in addition to a solvent and, when necessary, co-solvent, 10-50%w/v active ingredient, 2-
20%w/v emulsifiers and 0-20%w/v of other additives such as stabilisers, penetrants and corrosion inhibitors. Suspen-
sion concentrates are usually compounded so as to obtain a stable, non-sedimenting flowable product and usually con-
tain, 10-75%w active ingredient, 0.5-15%w of dispersion agents, 0.1-10%w of suspending agents such as protective
colloids and thixotropic agents, 0-10%w of other additives such as defoamers, corrosion inhibitors, stabilisers, pene-
trants and stickers, and water or an organic liquid in which the active ingredient is substantially insoluble; certain organic
solids or inorganic salts may be present dissolved in the formulation to assist in preventing sedimentation or as anti-
freeze agents for water.

Aqueous dispersions and emulsions, for example compositions obtained by diluting a wettable power or a concen-
trate according to the invention with water, also lie within the scope of the invention. The said emulsions may be of the
water-in-oil or of the oil-in-water type, and may have a thick "mayonnaise™-like consistency.

The composition of the invention may also contain other active ingredients, for example compounds possessing
insecticidal or fungicidal properties or other herbicides.

The following Examples illustrate the invention. Examples 1 to 10, 11 to 20 and 21 to 23, relate to the preparation
of various classes of starting materials, and Examples 24 to 112 to the preparation of compounds of general formula I.
All structures were confirmed by mass spectroscopy and 300'H nmr.

Example 1

Preparation of methyl-6-(3-a..a.o-trifluoromethylphenoxy)picolinate

A solution of sodium methoxide (from 1.3g sodium in 20 ml methanol) was added to a solution of 3-a,«,a-trifluor-
omethylphenol (8.9g) in xylene (50ml). The solvents were evaporated in vacuo to give the dry sodium phenolate. Pyri-
dine (25ml) and xylene (50ml) were added, followed by cuprous chloride (1.5g) and the mixture heated to reflux. A
solution of methyl-6-chloropicolinate (8.5¢) in xylene (50ml) was added dropwise. The mixture was refluxed for a further
14 hours. After cooling, the mixture was poured into water (500ml) and acidified with dilute sulphuric acid. The xylene
layer was separated and the aqueous layer further extracted with diethyl ether. The combined extracts were washed
with brine, dried over anhydrous magnesium sulphate and evaporated. The residue was purified on a silica gel column
using 5% (v/v) diethyl ether dichloromethane as eluant to give the title compound (7.4g) as a yellow solid of melting
point 43-44°C.

m/e Theory : Found 297 : 297.

Theory for C14H1003NF3 C56.6 H3.4 N 4.7%
Found | C556 | H3.4 | N4.8%

The compounds of general formula X listed in Table | below were prepared by the method of Example 1.
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Example 11
Preparation of 6-(3-a..a.a-trifluoromethylphenoxy) picolinic acid

A solution of methyl-6-(3-a,a,a-trifluoromethylphenoxy)-picolinate (8g) in 50% aqueous methanol (45 ml) contain-
ing sodium hydroxide (2.5g) was refluxed for 3 hours. The methanol was evaporated, more water added to the residue
and the aqueous solution extracted with diethyl ether. The aqueous phase was then acidified with dilute hydrochloric
acid to precipitate the title compound (7.1g) as a white solid of melting point 92-93°C.

m/e Theory : Found 283:283

Theory for C13H8N03F3 C 55.1 H2.8 N 4.9%
Found | C53.3 | H3.0 | N5.0%

The compounds of general formula XX listed in Table 2 below were prepared by the method of Example 11.
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Example 21

Preparation of N-(2,4-difluorophenyl)-2-chloro-6-pyridinecarboxamide

6-Chloropicolinic acid (25g) in thionyl chloride (50ml) was stirred and heated to reflux for 1.5 hours. The excess
thionyl chloride was evaporated in vacuo and dichloromethane (100ml) added to the residual 6-chloropicolinoyl chlo-
ride. A solution of 2,4-difluoroaniline (20.5g) and triethylamine (16g) in dichloromethane (50ml) was added with stirring,
maintaining the temperature below 20°C. After the addition, the reaction mixture was stirred a further 1 hour at ambient
temperature. Water was then added to the reaction mixture and the dichloromethane phase separated. After a further
washing with water, brine and drying over anhydrous magnesium sulphate, the dichloromethane was removed to give
the title compound (42g) as a pale yellow solid of melting point 86-87°C.
m/e Theory : Found 268:268

Theory for C12H7N20F20| C53.7 H2.6 N 10.4%
Found | C536 | H2.7 | N10.5%

The compounds of general formula 1V listed in Table 3 below were prepared by the method of Example 21.
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Example 24

Preparation of N-(2.4-difluorophenyl)-2-(3-a. . o-trifluoromethylphenoxy)-6-pyridinecarboxamide

6-(3-a,a,a-Trifluoromethylphenoxy)picolinic acid (7.1g) in thionyl chloride (50ml) was refluxed for 1 hour. The
excess thionyl chloride was evaporated in vacuo and dichloromethane added to the residual picolinoyl chloride. A solu-
tion of 2,4-difluoroaniline (3.3g) and triethylamine (2.6g) in dichloromethane (50ml) was then added dropwise with stir-
ring at ambient temperature. After stirring a further 1 hour, the reaction mixture was washed with water, dried over
anhydrous magnesium sulphate and the dichloromethane evaporated. The residue was purified on a silica gel column
using dichloromethane as eluant to give the title compound (6.9g) as a white solid of melting point 110-111°C.
m/e Theory : Found 394 : 394

Theory for C19H1 1 N202F5 C579 H2.8 N 7.1%
Found | C57.8 | H29 | N7.2%

Example 25

Preparation of N-(2,4-difluorophenyl)-2-(3-chlorophenoxy)-6-pyridinecarboxamide

A solution of sodium methoxide (from 0.26g sodium in 10ml methanol) was added to a solution of 3-chlorophenol
(1.49) in xylene (20ml). The solvents were evaporated in vacuo to give the dry sodium phenolate. Pyridine (10ml) and
xylene (20ml) were added, followed by cuprous chloride (0.3g) and the mixture heated to reflux. A solution of N-(2,4-
difluorophenyl)-2-chloro-6-pyridinecarboxamide (2.6g) in xylene (10ml) was added dropwise and the mixture refluxed
for a further 13 hours. After cooling, the mixture was poured into water (100ml) and acidified with dilute hydrochloric
acid. The organic phase was separated and the aqueous phase dried over anhydrous magnesium sulphate and evap-
orated. The residue was purified on a silica gel column using dichloromethane as eluant to give the title compound
(2.5g). Recrystallisation from 40-60 petroleum ether gave the title compound as a white solid of melting point 116-
117°C.

m/e Theory : Found 360 : 360

Theory for C18H11N202FC| C60.0 H3.0 N 7.8%
Found [ C60.5 | H3.7 | N7.9%

Example 26
Preparation of N-benzyl-2-(3,5-dichlorophenoxy)-6-pyridinecarboxamide
The title compound, an oil, was prepared in analogous manner to Example 24, using 6-(3,5-dichlorophenoxy)picol-

inoyl chloride and benzylamine.
m/e Theory : Found 372 : 372

Theory for C19H14N2020|2 C61.3 H3.8 N 7.5%
Found | C60.1 | H3.8 | N7.5%

The compounds of general formula | listed in Table 4 below were prepared using an appropriate method of those
exemplified in Examples 24 to 26, from starting materials as prepared in Examples 11 to 23.
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It is, of course, possible to prepare the compounds of the present invention directly by reaction of an ester of an

appropriate phenoxypicolinic acid with an appropriate aniline or aralkylamine, as exemplified in Example 108 below, in

which the compound of Example 53 is prepared by direct reaction of ester and aniline.
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Example 108

Preparation of N-phenyl-2-(3-a.a.a-trifluoromethylphenoxy)-6-pyridinecarboxamide

Methyl-6-(3,a,a,a-trifluoromethylphenoxy) picolinate (1g) and aniline (1ml) were heated to reflux for 3 hours. After
cooling, methylene chloride was added to the residue and the solution washed with water, brine and dried over anhy-
drous magnesium sulphate. The dichloromethane was evaporated off and the residue purified on a silica gel column
using 5% (v/v) diethyl ether-dichloromethane as eluant to give the title compound (1.1g) of melting point 89-90°C.

m/e Theory : Found 358 : 358

Theory for C19H13N202F3 C63.7 H3.6 N 7.8%
Found | C63.5 | H3.7 | N8.0%

Example 109

A mixture of N-(4-methylphenyl)-2-(3-a,a, a-trifluoromethylphenoxy)-6-pyridinecarboxamide (1.3g) and phosphorus
pentasulphide (1.5g) in dry pyridine (50ml) was refluxed for 4 hours. The hot reaction mixture was then poured onto ice
(50g) and the aqueous solution extracted with dichloromethane. The combined extracts were washed with 2M hydro-
chloric acid and water. After drying over anhydrous magnesium sulphate, the dichloromethane was evaporated off. The
residual solid was purified using a silica gel column using dichloromethane as eluant to give the title compound (0.6g)
as a yellow solid of melting point 120-121°C.

m/e Theory : Found 388 : 388

Theory for 020H15ON2F38 C61.9 H3.9 N 7.2%
Found | C61.3 | H3.9 | N7.3%

Example 110

Preparation of N-(4-fluorophenyl)-2-(3- -trifluoromethylphenoxy)-6-pyridinethiocarboxamide

The title compound was prepared in analogous manner to the procedure of Example 109 from N-(4-fluorophenyl)-
2-(3-a, 0, a-trifluoromethylphenyl)-6-pyridine-carboxamide. Melting point : 96-97°C
m/e Theory : Found 392 : 392

Theory for C19H120N2F4S Cc58.2 H3.1 N 7.1%
Found | C584 | H3.4 | N7.1%

Example 111

Preparation of N-(2,4-difluorophenyl)-2-(3-[1'-ethoxyiminoethyl]phenoxy)-6-pyridinecarboxamide

A solution of N-(2,4-dichlorophenyl)-2-(3-acetylphenoxy)-6-pyridinecarboxamide (0.76g), O-ethylhydroxylamine
hydrochloride (0.22g) and triethylamine (0.23g) in ethanol (50ml) was refluxed for 6 hours. The ethanol was removed in
vacuo and the residue purified on a silica gel column using methylene dichloride as eluant to give the title compound
(0.3g) as a white solid of melting point 104-105°C.

m/e Theory : Found 411 : 411
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Theory for 022H1903N3F2 Cce64.2 H4.6 N 10.2%
Found | C60.0 | H3.9 N 9.8%

Example 112

Preparation of N-(4-fluorophenyl)-2-(4-methylsulphonylphenoxy)-6-pyridinecarboxamide

Metachloroperoxybenzoic acid (2.04¢g, (50%)) was added to a solution of N-(4-fluorophenyl)-2-(4-methylmercap-
tophenoxy)-6-pyridinecarboxamide (1.0g) in methylene dichloride. The reaction mixture was stirred overnight at room
temperature. The dichloromethane was evaporated off and the residue purified on a silica gel column using 2.5% (v/v)
diethylether-dichloromethane to give the title compound (0.7g) as a white solid of melting point 134-135°C.

m/e Theory : Found 386 : 386

Theory for C19H1504N28F C 59.1 H3.9 N 7.3%
Found | C59.1 | H4.0 | N7.2%

Herbicidal Activity

To evaluate their herbicidal activity, compounds according to the invention were tested using as representative
range of plants: maize, Zea mays (Mz); rice, Oryza sativa (R); barnyard grass, Echinochloa crusgalli (BG); oat, Avena
sativa (O); linseed, Linum usitatissimum (L); mustard, Sinapsis alba (M); sugar beet, Beta vulgaris (SB) and soya bean,
Glycine max (8).

The tests fall into two categories, pre-emergence and post-emergence. The pre-emergence tests involved spraying
a liquid formulation of the compound onto the soil in which the seeds of the plants specified above had recently been
sown. The post-emergence tests involved two types of test, viz., soil drench and foliar spray tests. In the soil drench
tests the soil in which the seedling plants of the above species were growing was drenched with a liquid formulation
containing a compound of the invention, and in the foliar spray tests the seedling plants were sprayed with such a for-
mulation.

The soil used in the tests was a prepared horticultural loam.

The formulations used in the tests were prepared from solutions of the test compounds in acetone containing 0.4%
by weight of an alkylphenol/ethylene oxide condensate available under the trade mark TRITON X-155. These acetone
solutions were diluted with water and the resulting formulations applied at dosage levels corresponding to 5 kg or 1 kg
of active material per hectare in a volume equivalent to 900 litres per hectare in the soil spray and foliar spray test, and
at a dosage of level equivalent to 10 kilograms of active material per hectare in a volume equivalent to approximately
3,000 litres per hectare in the soil drench tests.

In the pre-emergence tests untreated sown soil and in the post-emergence tests untreated soil bearing seedling
plants were used as controls.

The herbicidal effects of the test compounds were assessed visually twelve days after spraying the foliage and the
soil, and thirteen days after drenching the soil and were recorded on a 0-9 scale. A rating 0 indicates growth as
untreated control, a rating 9 indicates death. An increase of 1 unit on the linear scale approximates to a 10% increase
in the level of effect.

The results of the tests are set out in Table |l below. In the Table, a blank space indicates a rating 0, and an asterisk
indicates that no result was obtained.
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By way of comparison, various structural isomers of the compounds of the present invention were prepared, in
which the phenoxy and carboxamide moieties were located at different positions on the pyridine ring to the compounds
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of the present invention, which are all 2,6-isomers. The isomers were:

Compound A: N-(2,4-Difluorophenyl)-2-(3-trifluoromethylphenoxy)-3-pyridinecarboxamide. (DIFLUFENICAN)
Compound B: N-(2,4-Difluorophenyl)-2-(3-trifluoromethylphenoxy)-4-pyridinecarboxamide.
Compound C: N-(2,4-Difluorophenyl)-2-(3-trifluoromethylphenoxy)-5-pyridinecarboxamide.
Compound D: N-(2,4-Difluorophenyl)-3-(3-trifluoromethylphenoxy)-5-pyridinecarboxamide.
Compound E: N-(2,4-Difluorophenyl)-4-(3-trifluoromethylphenoxy)-2-pyridinecarboxamide.
Compound F: N-(2,4-Difluorophenyl)-3-(3-trifluoromethyphenoxy)-2-pyridinecarboxamide.
Compound G: N-(2,4-Difluorophenyl)-3-(3-trifluoromethylphenoxy)-4-pyridinecarboxamide.
Compound H: N-(2,4-Difluorophenyl)-3-(3-trifluoromethylphenoxy)-6-pyridinecarboxamide.

They were tested and the results were recorded in the same manner as for the compounds of the present invention.
The results of tests on the following representative plant species

soil drench tests: maize, Zea mays (Mz) soya bean, Glycine max (S)

foliar spray tests: maize, Zea mays (Mz) rice, Oryza sativa (R) barnyard grass, Echinochloa crusgalli (BG), oat,
Avena sativa (O), mustard, Sinapsis alba (M) sugar beet, Beta vulgaris (SB) soya bean, Glycine
max (S)

pre-emergence tests: maize, Zea mays (Mz) barnyard grass, Echinochloa crusgalli (BG)

are set out in Table 6 below. The relevant activity data for the 2,6 isomer, the compound of Example 24, is also included
in Table 6.

It will be observed from Table 6 that, as would be expected for a commercial compound, Compound A, diflufenican,
shows good activity. However, all of the other isomers show negligible or limited activity. In contrast, and very surpris-
ingly, the compound of the present invention shows substantial activity which in certain important respects exceeds that
of the commercial compound.
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Table 6
Compound Soil drench 10kg/ha Dosage Foliar spray Pre-emergence
kg/ha
Mz S Mz|R|BG|O|M|[SB]| S Mz BG

A 4 5 51| 4 6 517 7 |6 4 8

1 3 3 4 317 7 |6 3 8

B 0 0 5 0 0 0 0|2 0|oO 0 0

1 0 0 0 oo 0|oO 0 0

C 0 0 5 0 0 0 oo 0|oO 0 0

1 0 0 0 oo 0|oO 0 0

D 0 0 5 0 0 0 0| 4 2 ]0 0 0

1 0 0 0 0| 1 0|oO 0 0

E 0 0 5 0 0 2 0| 2 1 0 0 0

1 0 0 0 0| 1 0|oO 0 0

F 0 0 5 0 0 0 0|3 0|oO 0 0

1 0 0 0 0|3 0|oO 0 0

G 0 0 5 0 0 1 1|7 2 |3 0 0

1 0 0 0 0| 6 2 |2 0 0

H 0 0 5 0 0 0 oo 0|oO 0 0

1 0 0 0 oo 0|oO 0 0

24 4 2 5 5 4 7 5 7 9 6 4 8

1 4 |3 7 4 | 7 9 | 6 3 8

Claims
1. A compound of the general formula |
1
m
(1)

in which

Z represents an oxygen or sulphur atom;

R' represents a hydrogen or halogen atom or a C1.6 alkyl or C,.g haloalkyl group;

R2 represents a hydrogen atom or a C1.6 alkyl group;
qrepresents O or 1;
R® represents a hydrogen atom or a C+.6 alkyl or C,_g alkenyl group;

the or each group X independently represents a halogen atom, a C4_g alkyl or C,_g alkoxy group each optionally

49
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substituted by at least one substituent selected from halogen atoms, phenyl, cyano, amino, hydroxyl, C,_.g alkoxy
and (C4.g alkyl)amino groups, or a Cs_g alkenyloxy, Co.¢ alkynyloxy, cyano, carboxy, C4.g alkoxycarbonyl, (C1.g
alkylthio)carbonyl, C4_ alkylcarbonyl, amido, C,.¢ alkylamido, nitro, C4_g alkylthio, C4_g haloalkylthio, Co_g alke-
nylthio, Co._g alkynylthio, C4_g alkylsulphinyl, C4_g alkylsulphonyl, C,_g alkyloximino-C_g alkyl or C»_g alkenyloximino-
C1.6 alkyl group; nis O or represents an integer from 1 to 5;

the or each group Y independently represents a halogen atom or a C4.¢ alkyl, nitro, cyano, C,.g haloalkyl, C.¢
alkoxy or C,_g haloalkoxy group;

and mis O or represents an integer from 1t0 5

2. A compound of the general formula |, as claimed in claim 1, wherein Z represents an oxygen atom.
3. A compound of the general formula I, as claimed in claim 1 or claim 2, wherein R’ represents a hydrogen atom.

4. A compound of the general formula I, as claimed in any one of claims 1 to 3, wherein g is 0, or q is 1 and R? rep-
resents a hydrogen atom or methyl group.

5. A compound of the general formula |, as claimed in any one of claims 1 to 4, whereinnis 0, or nis 1 or 2 and the
or each group X independently represents a halogen atom, a C4.4 alkoxy group, a C.4 alkyl group, a halo (C4.4)
alkyl group, a halo (C.4) alkoxy group, a nitro group, a C»_4 alkenyloxy group, a C;.4 alkylthio group, a C1.4 alkyl-
sulphonyl group, a (C4_4 alkyl)oximino (C+.4 alkyl) group, or a cyano group.

6. A compound of the general formula |, as claimed in any one of claims 1 to 5, wherein n is at least 1, and one sub-
stituent X is located at the 3-position, which X is a fluorine, chlorine or bromine atom or a trifluoromethyl, cyano,
trifluoromethoxy or ethyl group.

7. A compound of the general formula |, as claimed in any one of claims 1 to 6, wherein m is 0; m is 1 and the group
Y represents a halogen atom, or a cyano, methyl or trifluoromethyl group, or mis 2 or 3 and at least one Y is a hal-
ogen atom.

8. A compound of the general formula |, as claimed in any one of claims 1 to 7, wherein R® represents a hydrogen
atom or a methyl, ethyl or allyl group.

9. A compound of the general formula |, as claimed in any one of claims 6, 7 and 8, wherein X, represents a 3-trifluor-
omethyl or 3-cyano substituent; mis 0, or mis 1 or 2 and the or each Y is a fluorine atom; and R® represents a
hydrogen atom or a methyl group.

10. A process for the preparation of a compound of the general formula |, as claimed in claim 1, in which process a

compound of the general formula | wherein Z represents an oxygen atom is prepared by reacting a compound of
the general formula Il with a compound of the general formula il

(II)

HR-"N—(CHRZ)q (III)

in which X,,, R', R?, R%, q and Y,, are as defined in claim 1, and L represents a leaving group; or a compound of
the general formula | wherein Z represents an oxygen atom is prepared by reacting a compound of the general for-
mula IV with a compound of the general formula V
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(IV)
Hal— m
CO—NR3 — (CHR? )q
n
R (V)

in which R, R?, R®, q, Y, and X,, are as defined in claim 1, Hal represents a halogen atom, and R represents an
alkali metal atom; and optionally converting the resultant compound of the general formula | into a further com-
pound of the general formula 1.

11. A herbicidal composition which comprises a compound as claimed in any one of claims 1 to 9, together with at least
one carrier.

12. A method of combating undesired plant growth at a locus, which comprises treating the locus with a compound as
claimed in any one of claims 1 to 9, or a composition as claimed in claim 11.

13. The use of a compound as claimed in any one of claims 1 to 9, or a composition as claimed in claim 11, as a her-
bicide.

Patentanspriiche

1. Verbindung der allgemeinen Formel |

cz—m@——(cmzz)q (1)

wobei Z fur ein Sauerstoff- oder Schwefelatom steht;

R fur ein Wasserstoff- oder Halogenatom oder eine C1.6-Alkyl- oder C4_g-Halogenalkylgruppe steht;

R fur ein Wasserstoffatom oder eine C1.6-Alkylgruppe steht;

q far 0 oder 1 steht;

RS fir ein Wasserstoffatom oder eine C1.6-Alkylgruppe oder eine Co_g-Alkylgruppe steht; und die oder jede
Gruppe X unabhéangig voneinander fir ein Halogenatom, eine C,_g-Alkyl- oder C,_g-Alkoxygruppe, die jeweils
gegebenenfalls mit mindestens einem Substituenten substituiert sein kénnen, der ausgewahlt ist aus Halogen-
atomen, Phenyl-, Cyano-, Amino-, Hydroxyl-, C_g-Alkoxy und (C4.g-Alkyl)aminogruppen, oder flir eine C,_g-
Alkenyloxy-, Co_g-Alkinyloxy, Cyano-, Carboxy-, C4.g-Alkoxycarbonyl-, (C4_g-Alkylthio)carbonyl-, C4_g-Alkylcar-
bonyl-, Amido-, C4_g-Alkylamido-, Nitro-, C4_g-Alkylthio-, C4_g.Halogenalkylthio-, Co_g-Alkenylthio-, C_g-Alki-
nylthio-, C.g-Alkylsulfinyl-, C{.g-Alkylsulfonyl-, C{.g-Alkyloximino-C4_g-alkyl- oder Co,_g-Alkenyloximino-Cq.g-
alkylgruppe steht; n fiir 0 oder fr eine ganze Zahl von 1 bis 5 steht; die oder jede Gruppe Y unabhangig von-
einander fir ein Halogenatom oder eine C,_g-Alkyl-, Nitro-, Cyano-, C,_g-Halogenalkyl-, C,.¢-Alkoxy- oder C.
¢-Halogenalkoxygruppe steht; und m flr 0 oder fur eine ganze Zahl von 1 bis 5 steht.
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A

Verbindung der allgemeinen Formel (I), wie sie in Anspruch 1 beansprucht wird, wobei Z firr ein Sauerstoffatom
steht.

3. Verbindung der allgemeinen Formel (l), wie sie in Anspruch 1 oder Anspruch 2 beansprucht wird, wobei R fur ein
Wasserstoffatom steht.

4. Verbindung der allgemeinen Formel (l), wie sie in irgendeinem der Anspriiche 1 bis 3 beansprucht wird, wobei q
fir 0 oder 1 steht und R fur ein Wasserstoffatom oder eine Methylgruppe steht.

o

Verbindung der allgemeinen Formel (1), wie sie in irgendeinem der Anspriche 1 bis 4 beansprucht wird, wobei n
fur 0 steht oder n fr 1 oder 2 steht und die oder jede Gruppe X unabhangig voneinander fur ein Halogenatom, eine
C1.4-Alkoxygruppe, eine C1.4-Alkylgruppe, eine Halogen(C.4)-alkylgruppe, eine Halogen(C_4)-alkoxygruppe, eine
Nitrogruppe, eine Co_4-Alkenyloxygruppe, eine Cq.4-Alkylthiogruppe, eine Cq.4-Alkylsulfonylgruppe, eine (Cq.4-
Alkyl)oximino-(C_4-alkyl)gruppe oder eine Cyanogruppe steht.

o

Verbindung der allgemeinen Formel (1), wie sie in irgendeinem der Anspriche 1 bis 5 beansprucht wird, wobei n
mindestens 1 bedeutet und ein Substituent X in Position 3 angeordnet ist, wobei X fiir ein Fluor-, Chlor- oder Brom-
atom oder eine Trifluormethyl-, Cyano-, Trifluormethoxy- oder Ethylgruppe steht.

7. \Verbindung der allgemeinen Formel (1), wie sie in irgendeinem der Anspriiche 1 bis 6 beansprucht wird, wobei m
fur 0 steht; m fur 1 steht und die Gruppe Y fir ein Halogenatom oder eine Cyano-, Methyl- oder Trifluormethyl-
gruppe steht, oder wobei m flr 2 oder 3 steht und mindestens ein Y fur ein Halogenatom steht.

8. Verbindung der allgemeinen Formel (I), wie sie in irgendeinem der Anspriiche 1 bis 7 beansprucht wird, wobei R®
far ein Wasserstoffatom oder eine Methyl-, Ethyl- oder Allylgruppe steht.

9. Verbindung der allgemeinen Formel (1), wie sie in irgendeinem der Anspriiche 6, 7 bzw. 8 beansprucht wird, wobei
X, fur einen 3-Trifluormethyl- oder 3-Cyanosubstituenten steht; m fur 0 steht oder m fur 1 oder 2 steht und das oder
jedes Y fiir ein Fluoratom steht; und R® fur ein Wasserstoffatom oder eine Methylgruppe steht.

10. Verfahren zur Herstellung einer Verbindung der allgemeinen Formel (), wie sie in Anspruch 1 beansprucht wird,
wobei bei dem Verfahren eine Verbindung der allgemeinen Formel (1), wobei Z fUr ein Sauerstoffatom steht, herge-
stellt wird durch Umsetzung einer Verbindung der allgemeinen Formel (II) mit einer Verbindung der allgemeinen
Formel (l1I)

(IT)

CO—1L

HR3N—-(CI~£R2)q—Q (III)

Yl‘l

wobei X,,, R', R%, R3, g und Y,,, wie in Anspruch 1 definiert sind und L fir eine Abgangsgruppe steht; oder wobei
eine Verbindung der allgemeinen Formel (), wobei Z fiir ein Sauerstoffatom steht, hergestellt wird durch Umset-
zung einer Verbindung der aligemeinen Formel (1V) mit einer Verbindung der allgemeinen Formel (V)
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(IV)

Hal/\ p4

CO—NR? — (CHR?) q

R (V)

wobei R', R?, R?, g, Y, und X,, wie in Anspruch 1 definiert sind, Hal far ein Halogenatom steht und R fiir ein Alka-
limetallatom steht; sowie gegebenenfalls Umwandlung der erhaltenen Verbindung der allgemeinen Formel () in
eine weitere Verbindung der allgemeinen Formel ().

Herbizide Zusammensetzung, umfassend eine Verbindung, wie sie in irgendeinem der Anspriche 1 bis 9 bean-
sprucht wird, zusammen mit mindestens einem Trager.

Verfahren zur Bekdmpfung von unerwlinschtem Pflanzenwuchs an einem Ort, wobei das Verfahren umfafBt eine
Behandlung des Ortes mit einer Verbindung, wie sie in irgendeinem der Anspriiche 1 bis 9 beansprucht wird, oder
mit einer Zusammensetzung nach Anspruch 11.

Verwendung einer Verbindung, wie sie in irgendeinem der Anspriche 1 bis 9 beansprucht wird, oder einer Zusam-
mensetzung nach Anspruch 11, als Herbizid.

Revendications

1.

Composé répondant a la formule générale |

R1

)
_\ o—(l\ T -

T\ CZ— NR°— (CHR?), N

dans laquelle

Z représente un atome d'oxygéne ou de soufre;

R' représente un atome d'hydrogéne ou d'halogéne, ou un groupe alkyle en C1.6 ou halogénoalkyle en C4.g;
R? représente un atome d'hydrogéne ou un groupe alkyle en Ci6:

qreprésente O ou 1;

R® représente un atome d'hydrogéne, ou un groupe alkyle en C,.¢ ou alcényle en Co¢;

le ou chaque groupe X représente indépendamment un atome d'halogéne, un groupe alkyle en C4_ ou alcoxy en
C1.6 chacun éventuellement substitué par au moins un substituant choisi parmi les atomes d’halogéne, les groupes
phényle, cyano, amino, hydroxyle, alcoxy en C_¢ et (alkyle en C4.g)amino, ou un groupe alcényloxy en C,.g, Un
groupe alcynyloxy en C,_g, UN groupe cyano, un groupe carboxy, un groupe alcoxycarbonyle en C,_g, un groupe
(alkylthio en C,_g)carbonyle, un groupe alkylcarbonyle en C,_g, un groupe amido, un groupe alkylamido en C,.g, un
groupe nitro, un groupe alkylthio en C4_g, un groupe halogénoalkylthio en C4.g, un groupe alcénylthio en Co_g, un

53



5

10

15

20

25

30

35

40

45

50

55

EP 0 447 004 B1

groupe alcynylthio en C,_g, un groupe alkylsulfinyle en C,_g, un groupe alkylsulfonyle en C,_g, un groupe alkyloxyi-
mino en C,_g-alkyle en C4_g ou un groupe alcényloxyimino en Co_g-alkyle en C_g; n vaut 0 ou représente un nom-
bre entier entre 1 et 5;

le ou chaque groupe Y représente indépendamment un atome d'halogéne ou un groupe alkyle en C4_g, nitro,
cyano, halogénoalkyle en C4_g, alcoxy en C4_g, ou halogénoalcoxy en C.g; et m vaut 0 ou représente un nombre
entier entre 1 et 5.

2. Composé répondant a la formule générale | selon la revendication 1, dans lequel Z représente un atome d'oxy-
géne.

3. Composé répondant a la formule générale | selon la revendication 1 ou la revendication 2, dans lequel R' repré-
sente un atome d’hydrogéne.

4. Composé répondant a la formule générale | selon I'une quelconque des revendications 1 a 3, dans lequel q vaut 0,
ou g vaut 1 et R? représente un atome d'hydrogéne ou un groupe méthyle.

5. Composé répondant a la formule générale | selon I'une quelconque des revendications 1 a 4, dans lequel n vaut 0,
ou nvaut 1 ou 2 et le ou chaque groupe X représente indépendamment un atome d’halogéne, un groupe alcoxy en
C1.4, un groupe alkyle en C,_4, un groupe halogéno-alkyle en C4._4, un groupe halogéno-alcoxy en C4_4, Un groupe
nitro, un groupe alcényloxy en C,_4, un groupe alkylthio en C,_4, un groupe alkylsulfonyle en C_4, un groupe (alkyle
en C,_4)oxyimino-(alkyle en C,_4) ou un groupe cyano.

6. Composé répondant a la formule générale | selon I'une quelconque des revendications 1 a 5, dans lequel n vaut
au moins 1, et un substituant X est situé en position 3, ledit X représentant un atome de fluor, de chlore ou de
brome ou un groupe trifluorométhyle, cyano, trifluorométhoxy ou éthyle.

7. Composé répondant a la formule générale | selon I'une quelconque des revendications 1 a 6, dans lequel m vaut
0; mvaut 1 et le groupe Y représente un atome d'halogéne, ou un groupe cyano, méthyle ou trifluorométhyle; ou
m vaut 2 ou 3 et au moins un Y représente un atome d'halogéne.

8. Composé répondant a la formule générale | selon I'une quelconque des revendications 1 & 7, dans lequel R® repré-
sente un atome d'hydrogéne ou un groupe méthyle, éthyle ou allyle.

9. Composé répondant a la formule générale | selon I'une quelconque des revendications 6, 7 et 8, dans lequel X,
représente un substituant 3-trifluorométhyle ou 3-cyano; m vaut 0, ou m vaut 1 ou 2 et le ou chaque Y représente
un atome de fluor; et R® représente un atome d'hydrogéne ou un groupe méthyle.

10. Procédé pour la préparation d'un composé répondant a la formule générale | selon la revendication 1, procédé
selon lequel un composé de formule générale | dans lequel Z représente un atome d'oxygéne est préparé en fai-
sant réagir un composé représenté par la formule générale |l avec un composé représenté par la formule générale
1

1

N
Oy
N CoO—L
HR®N — (CHR? \ (111)
(CHR?), S,

ol X, R, R? R®, q et Y, sont tels que définis dans la revendication 1, et L représente un groupe labile; ou d'un
composé de formule générale | dans lequel Z représente un atome d'oxygéne est préparé en faisant réagir un com-
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posé représenté par la formule générale IV avec un composé représenté par la formule générale V

1

R
Hal—(—|>
N= CcO

o R, R RS, q, Yo, et X,, sont tels que définis dans la revendication 1, Hal représente un atome d'halogéne, et R
représente un atome de métal alcalin; et éventuellement en transformant le composé résultant de formule générale

| en un nouveau composé de formule générale .

11. Composition herbicide qui comprend un composé selon I'une quelconque des revendications 1 a 9, avec au moins

un support.

12. Procédé de lutte contre la croissance de plantes indésirables en un site donné, qui comprend le traitement du site
avec un composé selon l'une quelconque des revendications 1 & 9, ou avec une composition selon la revendication

11.

13. Utilisation d'un composé selon I'une quelconque des revendications 1 4 9, ou d'une composition selon la revendi-

cation 11, comme herbicide.

Ym

— NR*— (CHR?), \

I
Yo

55

(IV)

(V)



	bibliography
	description
	claims

